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DETAILED ACTION 

Claim Objection 

1. Claims 1, 4, 5are objected to because of the following informalities: it is 
suggested to substitute "amplifierinput", "amplifier output" in claim 1, lines 17, 20 
respectively by - amplifier input --, - amplifier output - . It is suggested to substitute 
"anda" in claim 4, line 4 by - and a --. It is suggested to substitute "filterconnected" in 
claim 4, line 6 by - filter connected -. It is suggested to substitute "digitalbinary- 
valued — in claim 5, line 2 by - digital binary valued Appropriate correction is 
required. 

Specification 

2. It is suggested not to refer to the invention as "the claimed invention" throughout 
the specification, for instance in the summary of the invention, paragraphs 18-25. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1 - 3, 8 - 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the applicant's admitted prior art (APA) in view of Choi et al. (US Patent Number 
6,59,392). 

6. Regarding claims 1-3, 8, 9, 10, the APA discloses a multiplying digital-to- 
analog converter (MDAC) stage in series (figs. 1 - 3) for a pipelined analog-to-digital 
converter (fig. 3 is a block diagram of one MDAC) , the MDAC stage comprising: an 
input node (Vj) for receiving an analog signal; a sub-analog-to-digital converter (the 
encoder 36, and the comparators 32, 34 in fig. 3 form the sub-analog-to-digital) for 
converting the analog signal to a digital code; an amplifier (44, fig. 3); a first capacitance 
(Ci) selectively connected between the input node (Vj) and the amplifier input and 
between the amplifier input and the amplifier output (fig. 3) wherein during a sample 
phase the first capacitance is connected between the input node and the amplifier input 
(fig. 3) and during a hold phase the first capacitance is connected between the amplifier 
input (fig. 3). The APA does not disclose a multiplying digital to analog convert stage for 
a pipelined ADC that comprises a plurality of second capacitances in parallel selectively 
connected between the input node and the amplifier input and between a corresponding 
plurality of digital reference signals and the amplifier input, the plurality of digital 
reference signals comprising digital signals corresponding to the digital code and a first 
calibration signal; wherein during a sample phase the first capacitance is connected 
between the input node and the amplifier input and the plurality of second capacitances 
are connected in parallel between the input node and the amplifier input, and during a 
hold phase the first capacitance is connected between the amplifier input and the 
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amplifier output and the plurality of second capacitances are connected in parallel 
between the plurality of digital reference signals and the amplifier input (claim 1) and a 
MDAC stage wherein the sum of the plurality of second capacitances is nominally equal 
to the first capacitance (claim 2). However, Choi et al., in a related field, discloses a 
multiplying digital to analog convert stage (figs. 1 , 7) for a pipelined ADC that comprises 
first capacitance (C 0 ) and a plurality of second capacitances (Ci,...,C 8 ) in parallel 
selectively connected between the input node (AM) and the amplifier input (the input of 
the amplifier 220) and between a corresponding plurality of digital reference signals 
(Vref) and the amplifier input (the input of the amplifier 220), the plurality of digital 
reference signals (V re f) comprising digital signals corresponding to the digital code and a 
first calibration signal (figs. 1, 7; paragraph bridging col 5 an 6; col 6, lines 10 - 23); and 
the plurality of second capacitances are connected in parallel between the input node 
and the amplifier input (figs. 1, 7), and the amplifier output and the plurality of second 
capacitances are connected in parallel between the plurality of digital reference signals 
and the amplifier input (fig. 1, 7) and a MDAC stage wherein the sum of the plurality of 
second capacitances is nominally equal to the first capacitance (fig. 7; the capacitors 
are in parallel, the total capacitance of C1 to C8 is less or equal to CO). Therefore it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the applicant's admitted prior art with that of Choi et al. in order to 
provide multiplying DACs and converting methods that can include capacitor errors. 
7. Regarding claim 11, the combination of the APA and Choi et al. would achieve 
the same end result as a first and second calibration signals that are random digital 
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binary valued sequences having the same waveform (see fig. 4 of the APA and figs. 
13A, 13B of Choi et al.). 

Allowable Subject Matter 

8. Claims 4 - 7 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. Reasons for allowing claims 4-7 will be provided in the next office action. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1 1 . Lim et al. (US patent Number 5,635,937) discloses a pipelined multi-stage ADC. 

12. McCarroll et al. (US patent Number 5,977,894) discloses a digital calibration for 
ADCs with implicit gain proration. 

13. Hisano (US Patent Number 6,489,904) discloses a pipeline ADC with on chip 
digital calibration. 

14. Aram (US patent Number 6,545,628) discloses an analog-to-digital converter 
with enhanced differential non-linearity. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean B Jeanglaude whose telephone number is 571- 
272-1804. The examiner can normally be reached on Monday - Friday 7:30 A. M. - 5:00 
P.M.. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jean Bruner Jeanglaude 
April 09, 2004 
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PRIMARY EXAMINER 



